The effects of previous misestimation of task duration on 12 13 estimating future task duration 15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46   47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   1  2  3   THE EFFECTS OF PREVIOUS MISESTIMATION  2 permitting only the experimental group to retrospectively estimate the duration of the first task trained to carefully observe how much they misestimate task duration in order to stimulate 32 33 learning. The findings are discussed in relation to the anchoring account of task duration writing college assignments (e.g., Buehler et al. 1994 ) and shopping for gifts (Kruger and Evans may start to work on assignments too late to achieve good grades and gifts bought in the rush 27 28 29
may not have the anticipated consequences (see Kruger and Evans 2004) .
30 31 Kahneman and Tversky (1979) have suggested that two types of data are available 32 33
when predicting task duration: singular information (i.e., aspects of the focal task) and 35 36 distributional information (i.e., information about previous tasks). They argue that the planning information is ignored or neglected. In support of this account, Buehler et al. (1994) analysed 42 43 verbal protocols and found that previous tasks were rarely given as reasons for task duration previously taken on the same task reduced prediction bias. This suggests that if people are told about the length of previous tasks, their memory is corrected and their predictions on the next task are less biased.
Although the anchoring and memory-bias accounts are valuable additions to the task duration prediction literature by highlighting the role of previous task performance or duration, it 2008; see also Thomas et al. 2007 ). This account, which is based on the anchoring and on the duration of previous tasks but are insufficiently adjusted according to the demands of the 13 14
focal task, resulting in the underestimation indicative of the planning fallacy when previous tasks 15 16 are shorter than focal tasks and overestimation when previous tasks are longer than focal tasks.
18 19
In support of this account, König (2005) found that prediction bias on a catalogue-searching task information about previous tasks being neglected or overlooked (Kahneman and Tversky 1979) .
36
The anchoring account (e.g., König 2005) has similarities with the memory-bias 37 38
account of the planning fallacy (Roy et al. 2005b) , which also emphasizes the role of previous 39 40 41
task performance or duration. The memory-bias account posits that people mispredict task 42 43 duration because they base their predictions on incorrect memories about previous, similar tasks.
45 46
In support of the account, Roy et al. (2008) found that informing people of how long they had 1 2 3 47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 reduce prediction bias because of people's general capacity to learn from mistakes (e.g., Fischer et al. 2006; Gick and McGarry 1992; Keith and Frese 2008) . If they have previously underestimated the duration of a task, they can refer to this insight when making a new prediction about the duration of an upcoming task. For example, a lecturer might realize that it took much longer to grade student essays than expected, and this experience might make the life situations in which people often work on one task and then on another, different task.
THE EFFECTS OF PREVIOUS MISESTIMATION 5

9
Participants in experiments may count two stacks of 500 sheets of paper twice (see Roy et al. 10 11 2008, Experiment 1) or build two versions of the same toy castle in succession (see Thomas et al. 13 14 2007, Experiment 1), but such repetition might not be common in everyday life. For example, 15 16 even if a researcher has to count the stacks of paper of a paper-and-pencil questionnaire that she wants to distribute, this counting task is likely not to be followed by another counting task for the 20 21
next study, but by another, different task (e.g., statistical analyses of data for a manuscript).
23 24
Furthermore, researchers provided external duration feedback to participants in
26
previous anchoring account studies (Thomas and Handley 2008; see also König 2005) task. This implies that self-generated feedback is likely to be less precise than external feedback.
45 46
Nevertheless, self-generated feedback about the duration of a different task might still 1 2 3 47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 previously-presented duration anchor or misremembered memory trace of a previous task). The accounts therefore imply that underestimation will not occur or prediction bias will be reduced when there is no previous task experience. However, as anchor values that are self-generated can influence non-temporal judgements (e.g., Epley and Gilovich 2005), anchoring could also explain why learning from mistakes on previous tasks can influence task duration prediction lecturer less optimistic how much time they will need to plan the next lecture. In such a situation, The idea that people learn from previous underestimation goes beyond the anchoring 42 43
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(e.g., Thomas and Handley 2008) and memory-bias accounts (Roy et al. 2005b) , which require the presence of some information upon which the prediction of the upcoming task is based (i.e., a analysis (i.e., a large Cook-distance value). Of the remaining 63 participants, 53 were female and 10 were male. The sample's average age was 24.59 years (SD = 6.41). Most of the participants were psychology students (n = 57), three were studying journalism, one studied agronomy, one political science, and one law. Forty-three participants had just started studying, 10 were in the previous tasks and adjusting these predictions according to the demands of the focal task. This 8 9
self-learning effect could reduce or increase prediction bias depending on the relative durations 10 11
of previous and focal tasks but would occur regardless of the similarity of the focal task to 13 14 previous tasks.
16
To test this self-learning effect, we had participants work on two dissimilar tasks. All were also asked to retrospectively estimate the duration. Then, we measured how much not a tendency to overestimate the duration of this task.
In the present study, the experimenter put the whole LEGO ® Creator Set "Wild animals" on a table. Then, the experimenter classified pieces in the colours light grey, dark grey and black according to a picture of the completed bird of prey in order to avoid confusion regarding these colours. After that, the experimenter showed the participant the picture of the completed bird of prize draw to win a watch, and psychology students also received course credit for participating.
9
Tasks 10 11
Two tasks were used: a LEGO ® assembly task (with LEGO ® being a trademark of the 13 14
LEGO Group, Billund, Denmark) and a colouring task. The two tasks were counterbalanced.
16
Task selection was based on the following three criteria. First, as has been shown (e.g. Roy et al. on the basis of countable units. As we will outline below, both tasks fulfilled these criteria. (N = 19), participants needed 25.32 minutes on average (SD = 6.75) to complete this task.
43
Furthermore, they underestimated (in minutes) the task duration both prospectively (M = 16.74, 44 45 46 SD = 13.54) and retrospectively (M = 22.63, SD = 6.27). Hence, it can be assumed that there is At the beginning of the experimental session, participants were asked to switch off their cellular phone and to put their watch out of sight to reduce interferences during the data collection. Furthermore, they were asked whether they suffered from colour blindness. One participant admitted colour-blindness but identified all colours correctly when tested. Since the prey and asked the participant to estimate how many minutes it would take them to assemble that 5 6 LEGO ® figure with the aid of an instruction manual. Afterwards, the participant was asked to 8 9
start with the task and to complete it properly.
10 11
Colouring task. This involved colouring a dinosaur template according to a coloured 13 14 master copy. In a pre-test (N = 8), the average time for completion of this task was 22.63 minutes 15 16 (SD = 5.18), which exceeds the necessary 12.5 minutes (Roy et al. 2005b ). In the study, the Data were collected in individual sessions for which one and a half hours were scheduled.
38
Participants were informed that the study was about time management and that it addressed the questionnaires. In order to avoid participants being able to compute the duration of the two tasks based on the duration of the whole experiment, they were not informed about how many tasks 1 2 3 47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 draw, respectively, in their childhood and how often they had done these activities since their childhood (1 = never, 5 = very often). All participants indicated that they used to draw more often (M = 3.97, SD = 1.12) than they used to play with LEGO ® (M = 3.17, SD = data analyses.
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9
Participants were randomly assigned to four groups: two groups (an experimental and a 10 11
control group) starting with the LEGO ® task and two groups (an experimental and a control 13 14 group) starting with the colouring task (see also the bird were still missing), participants were asked to correct such errors and the stopwatch was 37 38
re-started from the point at which it had been stopped. All participants were also asked to 39 40 41
estimate the duration of the second task retrospectively.
43
After the second task, control question was asked, participants had to indicate on a five-
45
point Likert-scale how often they used to play with LEGO ® bricks and how often they used to proportional error indicates overestimation. If the proportional error is zero, then estimated and actual task duration are equal (i.e., no bias). Thus, the greater the proportional error deviates from zero, the larger the bias. drawing in later years, both ts < 1.
11
Since we had invited participants for a study of one and a half hours and since we did not 13 14
want participants to use this information when estimating task duration, we filled the remaining 15 16 time (if necessary) with a "two minutes task" and a questionnaire. The "two minute task" means 17 18 19
that participants had to state when a two-minute period was over (see Block and Zakay 1997) .
21
The experimenter indicated the start of the two minutes and, at the same time, activated a error of predicted duration in Table 1 show that participants underestimated the duration of the 10 11 12
both tasked prospectively. We tested our hypothesis via a 2 (task 1 vs. task 2) × 2 (experimental task less than if they did not have to estimate the duration of a just-completed task.
43 44
Furthermore, the ANOVA showed a main effect of task 1 vs. task 2 (i.e., there was an
general decrease in the proportional error of predicted task duration from task 1 to task 2), but no using this value as a basis for the duration prediction on the second task would be expected to result in less prediction bias in the experimental group because retrospective estimates on the first task were close to actual durations of the first task and the durations of the first and second tasks were similar. Thus, it seems that anchoring predictions on the perceived duration of previous tasks can explain why learning from mistakes on previous tasks influences task duration 34 7 as the second task was significant (p < .01). This finding suggests that it was those who 8 9 underestimated the LEGO ® task in the beginning who learned from previous misestimation. estimated the duration of a just-completed task than if they did not make a retrospective estimate.
26
This implies that people realise that a previous task took longer than expected and use this people can learn from previous misestimation.
33
The reduction in prediction bias on the second task when the duration of the first task was 35 36 retrospectively estimated is consistent with our claim that self-generated anchor values can prediction on the second task. Indeed, we found that prediction bias was less on the second task than the first task regardless of the retrospective estimation manipulation and which task was performed first, which supports our proposed self-learning effect. This finding implies that participants in the control and experimental groups took account of the perceived duration of the first task when predicting the duration of the second task, but that this self-learning effect was similarity of previous and upcoming tasks. Importantly, our results suggest that the anchoring 10 11
account (e.g., Thomas and Handley 2008) applies to task duration prediction situations in which 13 14
there is no explicit, externally-presented duration information or feedback.
16
Despite being a minimal manipulation ( seconds. Participants were never asked to contemplate these estimates, and the experiment 25 26
continued immediately after these estimates were made. However, the mere act of having to 27 28 29
provide an estimate of previous task duration was found to be sufficient to reduce prediction bias 30 31 on a very different task performed subsequently.
33
Our study can also be considered a conservative test of our hypothesis because 35 36 participants in the control group may (or may not) have had thoughts about how long they had 37 38
taken to finish the first task, the duration of which they had to estimate before performing that slower than expected as a sign that they should be less optimistic when making a duration protocol analyses to ascertain the reasons given for task duration estimates, future research will 13 14 be well-placed to clarify this aspect of our results.
16
In addition, our results suggests factors beyond those suggested by the memory-bias task is estimated, there cannot be a misleading memory (see also Roy and Christenfeld 2007) .
26
Our study employed two dissimilar tasks, and the memory-bias account would thus not predict 27 28 29
an effect of our manipulation. This implies that the memory-bias account can only explain some
but not all effects of the planning fallacy phenomenon and task duration misestimation. (We   32  33 hasten to add such a position is consistent with proponents of the memory bias account, see, e.g.,
36
Roy et al. 2005a).
38
Given our findings, a number of avenues exist for future research. In particular, 39 40 41
researchers could examine the mechanism underpinning learning from previous misestimation.
43
Although our results show that such learning occurs, it remains debatable how explicit (or 44 45 46 implicit) this learning was -whether participants were merely sensitized to be more cautious 1 2 3 4 5 6
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Future research could also seek to identify the conditions under which learning from 47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 practical point of view (e.g., customers are likely only to complain if the renovation of a store is finished several days after rather than before the announced opening day), the psychological process that became evident in our study (i.e., that people can learn from experience) should also apply to overestimation. For example, the duration of a task that takes only three minutes is 12 34 7 previous misestimation is more or less likely to occur. In particular, similarity between tasks may 8 9
be one such moderating variable because people may be reluctant to transfer the insight of 10 11
having misestimated the duration of a task to another task if they perceive tasks as dissimilar. For
14
instance, students may not transfer misestimation experiences from home (e.g., preparing dinner) 15 16 to university (e.g., preparing for a course) because they may consider preparing dinner and
preparing for a course as belonging to two separates spheres and thus too dissimilar for the 20 21
transfer of this insight to be useful. People may also be less likely to transfer if one task is much
longer than the other (e.g., students writing a 1000-word essay versus writing a 10000-word processes may cause misestimation, e.g., Kahneman and Tversky 1979; Roy et al. 2005b ).
31
Another moderating variable may the temporal distance between tasks (cf. Roy and Christenfeld the longer the inter-task temporal interval.
40 41
Another exciting avenue for research would be to study tasks of very short duration,
43
which are known to be typically overestimated (Rodon and Meyer 2012; Roy et al. 2005b ; cf.
45 46
Halkjelsvik and Jørgensen 2012). Although studying underestimation is more relevant from a 1 2 3 4 5 6
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likely to be overestimated, and if people learn from this misestimation, they should make shorter 47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 carefully observe how biased their estimates of task duration are in order to stimulate learning from these experiences. Furthermore, people should be encouraged to develop a routine of retrospective monitoring of how much they underestimated previous task duration so that they can keep such information in mind when estimating the duration of upcoming tasks. Given that predictions about how long a second subsequent task takes.
9
Furthermore, if people can learn from experience of estimating in general, as our research 10 11
shows, this suggests that experience with estimating the duration of a variety of tasks might direction for future research.
26
We also like to call for more field research in the field of duration misestimation.
28 29
Laboratory studies like this one are always limited because they study phenomena in artificial field, ideally taking many influential variables into account.
38
Our study also has an important applied implication because its findings could be used in Our study provides further evidence of the pivotal role of previous task performance in 10 11
the task duration prediction process as well as supporting and extending the anchoring account of 13 14
misestimation (e.g., Thomas and Handley 2008 Note. PE = proportional error. A negative proportional error indicates underestimation of the task duration, a positive value overestimation. For half of the participants, task 1 was the LEGO® assembly task; whereas task 1 was the colouring task for the other half. a The proportional error of retrospective task duration (PE retrospection ) was calculated analogously as the proportional error of predicted task duration. 
